clarification of the role of AsAin proline hydroxylation, AsAand its oxidation products during proline hydroxylation were determined by high-performance liquid chromatography (HPLC) using a radioisotope analyzer as a detection system. AsAwas oxidized in the uncoupled reaction system without a suitable peptide substrate or with an unsuitable one such as poly-L-proline. Furthermore, the oxidation of AsA occurred in the complete reaction, even in the presence of a high concentration of dithiothreitol (DTT) in the reaction solution. These results indicated that the uncoupled reaction inevitably occurred during proline hydroxylation and this uncoupled reaction was accompanied by the oxidation of AsA, which led to its consumption. The reaction pathway of this hydroxylation was also discussed. prepared by oxidation of an aqueous solution of 14C-AsA with bromine.9) l-14C-2,3-Diketogulonic acid (14C-DKG), a hydrolysis product of 14C-DHA, was prepared from 14C-AsA in the following manner.10) AsA (specific activity, 2x l06 dpm//^mol) was dissolved in distilled water (2~3ml) and then oxidized with potassium periodate (71.2 mg). The resulting oxidation product, 14C-DHA, was hydrolyzed by the addition of 1 n potassium hydroxide (1 ml) at 4°C for 2hr to prevent the possible side reactions. The 14C-DKG solution obtained contained no 14C-AsA or 14C-DHA, which was confirmed by the 2,4-dinitrophenylhydrazine method and by HPLC, as described below. DKGwas achieved, and also highly sensitive determination of them was possible (Fig. 1) The Role of Ascorbic Acid in Proline Hydroxylation. unsuitable one such as poly-L-proline (Table   I) , as previously reported.6'7) A different decarboxylation levels of KGAwere observed with various unsuitable substrates, suggesting that the uncoupled reaction is not a particular chemical reaction, and various types of uncoupled reaction may be involved in the prolyl 4-hydroxylase reaction. We also found that AsAwas oxidized in the uncoupled reaction system (Table II) . A stoichiometric relationship between the rate of AsAoxidation and decarboxylation of KGAhas been reported for the uncoupled reaction system,1 1} however, The reaction was carried out with 0.5mg of various peptides for 30min, as described under Materials and
Methods.
no such relationship was observed in this study. In their experiments,1^the uncoupled reaction was carried out with an unusually large amount of PHase, being about 40-fold larger than that of the enzyme used in this study. Therefore, the concentration of enzyme used in this study, which is closer to the biological condition, might not be enough to catalyze the uncoupled reaction stoichiometrically. On the other hand, these workers also have been reported that the oxidation of AsA did not occur in the coupled reaction with a suitable substrate which, as a model reaction system, is termed as a complete reaction.6'7 ll) Since their discussion was focused only on The reaction was carried out for lOmin as described under Materials and Methods. (Pro)n, poly-L-proline 0.1mg. proline hydroxylation, which was regarded as the main reaction, they did not mention the oxidation of AsAin the complete reaction, although their data showed that a trace amount of DHAwas produced.ll) We also observed that the production of DHAoccurred in the complete reaction, moreover DHA was observed even in the presence of a high concentration of DTTin the reaction solution (Fig.  2) . These findings indicated that the uncoupled reaction, which could be considered to be a side reaction of proline hydroxylation, inevitably occurred during proline hydroxylation, and the reaction was accompanied by the oxidation of AsA, which led to its consumption. Furthermore, the occasional absence of a suitable substrate at the enzyme active site may always occur in vivo, since the procollagen peptide substrate contains many amino acid sequences which are unsuitable for the hydroxylation reaction. Moreover, the mobility of the procollagen molecule, a macromolecule, seems to be restricted near the enzyme active site.
On the basis of the results described in this paper and those in previous ones,8 '12 ) the processes of the PHase reaction can be summarized as in Fig. 3 However, the small amount of DHAfound, which is always present in tissues of animals, means that the reduction of DHAto AsAdoes not completely occur, leading to the consumption of AsA. These aspects on the specific role of AsA in the proline hydroxylation suggest its coenzyme-like function as the vitamin 733 B group in this reaction, and may contribute to the understanding of its multisided nutritional function as vitamin C in vivo.
